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ABSTRACT 


This  study  was  conducted  to  develop  a  model  for  analy¬ 
sing  the  operating  costs  of  Kenyan  Technical  Schools  and  to 
apply  this  model  by  collecting  and  analysing  the  1975  ope¬ 
rating  costs  in  six  technical  schools.  1975  was  opportune 
because  it  was  the  first  year  these  schools  had  fully  im¬ 
plemented  a  new  programme. 

In  developing  the  model,  numerous  cost  analysis 
studies  were  reviewed,  and  useful  principles  and  procedures 
adapted  for  use  in  Kenya.  Total  educational  costs  were 
structured  and  categorized,  using  Kenyan  school  account 
categories  where  possible.  Where  necessary  salary  costs 
we re  prorated  on  the  basis  of  student  contact  time,  and  re¬ 
pair  and  maintenance  costs  on  the  basis  of  use  time. 

Numerous  limitations  of  the  data  were  cited,  most  of 
which  could  be  overcome  by  utilizing  the  model  to  conduct 
similar  studies  in  successive  years  on  the  larger  number  of 
schools  which  we re  soon  to  be  operating  the  programme. 

The  model  functioned  adequately  during  its  application 
to  the  1975  operating  costs.  Results  indicated  (a)  defi¬ 
nite  economies  of  scale  for  subject  options  with  larger  en¬ 
rollments,  (b)  lowest  aggregate  unit  costs  for  schools  in 
the  400  to  500  enrollment  range,  (c)  that  extreme  varia¬ 
tions  could  be  identified  and  should  be  investigated,  and 
(d)  that  outputs  of  the  model  could  be  useful  in  planning 
and  budgeting. 

It  was  concluded  that,  the  model  would  be  useful  in 


IV 


studying  the  operating  costs  in  successive  years  and  that 
the  Ministry  should  be  cautious  in  implementing  low-enroll¬ 
ment  options  or  in  designing  schools  with  enrollments 
significantly  below  400  or  above  500. 
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Chapter  I 

Orientation  to  the  Problem 


In  1975  non-degree  technical  training  in  Kenya  was 
conducted  by  the  Ministry  of  Education  at  three  levels  in 
three  different  programmes.  Industrial  Education,  a 
single-subject  course,  formed  part  of  the  general  academic 
secondary  school  programme.  Polytechnic  Technician  Trai¬ 
ning  consisted  of  post-secondary  technical  courses  leading 
to  a  variety  of  technician  diplomas.  Technical  Education, 
essentially  a  pre-vocational  programme,  was  conducted  in 
special  Secondary  Technical  Schools  and  resulted  in  a 
certificate  roughly  equivalent  to  the  British  "0"  level  or 
senior  matriculation. 

The  format  of  the  four-year  Technical  Education  Pro¬ 
gramme  was  established  in  1972.  By  1975  the  programme  as 
described  in  Figure  1  was  being  offered  in  nine  technical 
schools,  six  of  which  had  fully  implemented  it  and  were 
graduating  approximately  800  students  annually.  The 
academic  subjects  were  common  to  all  students  in  each  year. 
In  the  first  two  years  the  technical  subjects  were  common 
to  all  students.  The  third  year  students  were  separated 
into  general  orientation  programmes  in  either  the  building 
trades  or  the  engineering  trades.  In  the  fourth  year  the 
students  specialized  in  one  trade  option.  An  overview  of 
the  programme  components,  therefore,  highlights  (a)  an 
academic  core,  common  throughout,  (b)  three  years  of 
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non  specific  technical  study,  and  (c)  one  year  of  specia¬ 
lized  technical  study. 

Kenya  Government  long-range  planning  had  placed  con¬ 
siderable  emphasis  on  industrialization  and  Kenyanization 
of  industry.  Technical  Education,  therefore,  was  one  of 
the  elements  to  receive  priority  allocation  of  development 
funds.  In  1974  the  Technical  Education  Programme  was  al¬ 
located  some  $9  million  for  capital  development.  These 
funds,  to  be  spent  in  the  years  1975  to  1980,  would  upgrade 
and  expand  nine  existing  schools  and  build  two  new  ones. 
Enrollment  was  projected  to  expand  from  3400  to  approxima¬ 
tely  5000  by  1980. 

Decisions  for  expansion  of  the  programme  were  based  on 
the  best  available  knowledge  of  Kenya's  projected  manpower 
requirements,  the  post-secondary  training  structure,  the 
available  intake,  and  the  capital  costs  of  providing  faci¬ 
lities.  Decisions  to  develop  specific  courses  or  to  build 
institutions  of  a  given  size  were  being  made  using  little 
or  no  information  on  operating  costs.  Moreover,  the  budget 
of  the  Ministry  of  Education  was  viewed  by  government  as 
consuming  a  disproportionately  high  percentage  of  the 
Republic's  total  annual  expenditure. 

J.  Vaizey  (1967)  wrote,  "There  is  no  administrator  in 
the  world  who  has  more  resources  than  he  can  use;  and  when 
resources  are  limited,  choices  have  to  be  made.  It  is 
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essential  that  these  choices  are  based  on  an  accurate  as¬ 
sessment  of  the  cost  situation"  (p.  11) .  An  accurate, 
comprehensive  study  of  all  the  programme  costs  incurred  in 
offering  the  Kenya  Technical  Education  Programme  was  beyond 
the  resources  of  the  writer  because  the  basic  records  and 
accounting  system  v/ere  not  adequate  for  this  purpose.  In¬ 
formation  about  the  total  operating  costs  of  the  programme 
and  the  seven  specialist  programme  options  was  of  interest 
to  planners  and  was  not  previously  available.  Therefore, 
this  study  was  conducted  in  order  to  (a)  provide  a  model, 
the  use  of  which  would  assist  planners  by  increasing  their 
knowledge  of  the  operating  cost  implications  of  technical 
education  programme  options  and  institutional  size  alter¬ 
natives,  and  (b)  collect  and  analyse  data  on  the  operating 
costs  of  the  Technical  Education  Programme  in  1975. 

Statement  of  the  Problem 

This  study  attempted  to  identify  certain  unit  opera¬ 
ting  costs  by  programme  and  by  school  in  six  Kenyan  tech¬ 
nical  schools  during  1975.  Answers  to  the  following  ques¬ 
tions  were  sought:  (a)  what  differences  existed  among  the 

1975  unit  operating  costs  of  the  seven  options  in  the  Tech¬ 
nical  Education  Programme?  (b)  what  differences  existed 
among  the  1975  unit  operating  costs  for  the  six  schools 
offering  the  complete  four  year  technical  education  pro¬ 
gramme? 
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Answers  to  the  following  sub-problems  were  required: 

1.  What  were  the  1975  unit  costs  for  profes¬ 
sional  staff  salaries  for  each  technical 
subject  option? 

2.  What  were  the  1975  unit  costs  for  instruc¬ 
tional  materials  for  each  technical  sub¬ 
ject  option? 

3.  What  were  the  1975  unit  costs  for  mainte¬ 
nance  and  repair  for  each  technical  sub¬ 
ject  option? 

4.  What  were  the  unit  operating  costs  by  cate¬ 
gory  for  each  school  for  1975? 

5.  What  were  the  aggregate  unit  operating 
costs  for  each  school  for  1975? 

Cost  Analysis 

Usefulness .  Unit-cost  analysis  can  have  a  variety  of 
uses  in  education.  Knezevich  (1967)  states,  "The  funda¬ 
mental  purpose  of  unit  cost  analysis  is  to  present  and 
interpret  data  as  an  aid  to  administration  of  public  educa 
tion"  (p.  204).  Mort,  Reusser,  and  Polley  (1960)  wrote, 
"Accurate  analysis  of  costs  is  essential  to  effective  con¬ 
trol  of  the  educational  enterprise  and  is  an  aid  in  explai 
ning  the  work  of  the  schools  to  those  who  are  interested" 
(p.  40).  Myroon  (1969)  referring  to  cost  analysis  wrote, 
"Finally,  the  analysed  results  are  used  to  speculate  on 
reasons  for  differences  in  costs,  ways  to  increase  effi¬ 
ciency,  means  of  improving  the  educational  programme,  assi 
stance  in  formulation  of  the  budget,  deployment  of  results 
to  the  public  to  elicit  their  support  to  predict  future 
trends,  as  well  as  a  host  of  other  reasons 


It 
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In  this  study  the  primary  use  of  unit  cost  analysis  is 
to  provide  planners  with  information  about  the  operating 
costs  of  the  seven  technical  education  programme  options 
and  the  operating  costs  of  six  technical  schools .  The  in¬ 
formation  assembled  could  not  be  either  totally  accurate  or 
absolutely  complete.  It  was  anticipated,  however,  that 
information  resulting  from  this  study  would  be  useful  to 
planners  in  developing  an  understanding  of  what  components 
comprise  costs  and  how  changes  in  these  components  could 
affect  cost  levels. 

Other  uses  of  this  cost  analysis  are  possible  in  the 
area  of  budgeting  and  for  the  identification  of  extreme 
cost  variations.  Investigations  of  these  extreme  varia¬ 
tions  may  point  to  ways  of  improving  the  efficiency  of  the 
programme.  Any  such  uses  of  the  results  of  this  study, 
however,  must  take  into  account  the  specific  limitations  of 
the  study  and  the  following  general  potential  dangers  in 
the  use  of  cost  data. 

Potential  dangers  of  cost  analysis.  The  dangers  of 
making  cost  analysis  information  available  are  mainly  in 
the  potential  misuse  of  the  data.  Incorrect  comparison, 
preoccupation  with  costs  alone  to  the  detriment  of  qualita¬ 
tive  assessment,  and  overestimation  of  the  accuracy  of  re¬ 
sults  are  all  possible.  Hull  (1961)  in  summing  up  his 
monologue  on  the  pitfalls  in  the  use  of  unit  cost  studies 

"It  should  be  stated  in  conclusion,  however. 


pointed  out , 
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that  the  positive  benefits  of  cost  studies  far  outweigh 
their  disadvantages.  The  need  is  for  more  refinement  in 
their  construction,  more  understanding  of  their  nature, 
and  more  intelligence  in  their  use"  (p.  376) . 

Cost  analyses  included  in  this  study  deal  with  speci¬ 
fied  expenditures  related  to  the  provision  of  the  pro¬ 
gramme.  Other  identifiable  costs  such  as  capital  use 
costs,  systems  overheads,  and  opportunity  costs  exist  and 
each  should  be  examined  in  regard  to  its  usefulness  when 
attempting  to  achieve  broader  objectives.  As  Hull  states, 
"Attempts  may  also  be  made  to  compare  units  that  are  not 
comparable  in  nature.  When  cost  studies  are  made  available 
the  temptation  to  institute  comparisons  frequently  proves 
irresistible.  Many  comparisons  are  meaningful  and  helpful, 
but  an  understanding  of  the  exact  nature  of  the  units  being 
compared  and  the  way  costs  are  involved  in  them  is  essen¬ 
tial"  (p .  375 ) . 


Cost  analysis  as  used  in  this  study  is  purely  quanti¬ 
tative.  No  attempt  has  been  made  to  examine  the  quality  of 
the  unit  product  or  the  value  to  Kenyan  society  of  the  pro¬ 
duct.  This  study  attempted  only  to  determine,  as  accura¬ 
tely  as  feasible,  certain  specified  unit  costs.  Cost-effi¬ 
ciency  or  cost-benefit  considerations  are  not  included. 


Delimitations  of  the  Study 

This  study  is  delimited  (a)  to  the  technical  schools 
administered  by  the  Ministry  of  Education,  Republic  of 
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Kenya,  (b)  to  the  six  schools  which  have  fully  implemented 
the  Technical  Education  Programme  adopted  by  the  Ministry 
of  Education  in  1972,  and  (c)  to  the  annual  recurrent  costs 
of  operating  these  schools  in  1975. 

Limitations  of  the  Study 

Limitations  of  the  study  were  anticipated  in  three 
areas  potentially  affecting  the  accuracy  of  cost  data. 

Limitations  due  to  accounting  procedures.  Money  was 
spent  in  Kenyan  schools  at  the  discretion  of  the  Headmaster 
within  the  amounts  provided  for  each  approved  expenditure 
category.  By  regulation,  any  expenditure  exceeding  the  ap¬ 
proved  amount  in  any  category  should  have  been  the  subject 
of  a  request  for  additional  funds  or  a  request  to  transfer 
funds  from  one  category  to  another.  Accurate  school  ac¬ 
counts  should  have  provided  accurate  details  of  expendi¬ 
ture.  In  practice,  the  accounting  regulations  we re  from 
time  to  time  circumvented  by  Headmasters  and  Bursars ,  pro¬ 
ducing  inaccurate  expenditure  figures.  The  possibility  of 
inaccurate  school  accounting  must  be  considered  a  limiting 
factor  especially  for  school- to-school  comparisons. 

Limitations  due  to  period.  1975  was  the  first  year  in 
which  the  schools  being  studied  were  operating  completely 
on  the  new  Technical  Education  Programme.  The  study  was, 
therefore,  based  on  expenditure  records  that  may  not  accu¬ 
rately  reflect  the  costs  as  they  will  be  in  each  category 
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after  the  programme  has  been  operative  for  some  time.  One 
source  of  possible  error  could  be  heavier  than  normal  ex¬ 
penditure  on  instructional  materials  where  durables  like 
masonry  blocks  or  plumbing  fittings  were  purchased  in  1975 
but  might  be  used  again  in  subsequent  years.  Another  could 
be  heavier  than  normal  expenditures  in  various  categories 
due  to  the  inexperience  of  the  staff  in  various  depart¬ 
ments.  A  rapid  Kenyanization  of  the  Technical  Education 
teaching  staff  led  to  a  drastic  lowering  of  the  age  and  ex¬ 
perience  level  of  the  technical  teaching  staff  in  each 
school  during  the  period  1972  to  1975.  This  inexperience 
could  have  resulted  in  cases  of  improper  ordering,  use  of 
inappropriate  materials,  failure  to  recycle  materials  where 
possible  and  a  lack  of  knowledge  of  inexpensive  sources  of 
supply.  Yet  another  source  of  error  could  be  due  to  the 
fact  that  expenditures  on  repair  and  maintenance  categories 
are  affected  by  the  age  of  the  buildings  and  equipment. 

For  example,  a  school  that  replaced  its  truck  or  its  mecha¬ 
nical  workshop  equipment  in  1974  would  likely  show  a  con¬ 
siderable  drop  in  maintenance  expenditure  on  those  items  in 
1975.  Variations  of  this  nature  would  be  most  pronounced 
in  school-to-school  comparisons. 

Limitations  due  to  school  personnel.  Personalities 
within  a  school  staff  can  profoundly  affect  expenditures. 
Variations  in  the  actual  amounts  required  to  operate 
certain  courses  can  occur  when  the  people  in  charge  allow 
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disproportionate  amounts  to  be  spent  on  favoured  or  high- 
interest  areas. 

Definitions 

Consistent  treatment  of  data,  comparability  of  re¬ 
sults,  and  the  ability  of  other  researchers  to  replicate  a 
cost  analysis  study  are  all  dependent  on  the  accuracy  and 
completeness  of  the  definitions  of  terms  used  throughout. 
Most  terms  which  require  definition  in  this  study  are  dealt 
with  as  they  appear  in  the  text.  The  following  terms,  how¬ 
ever,.  are  used  in  numerous  places  in  the  text  and  are, 
therefore,  defined  here. 

Operating  costs.  Operating  costs  are  those  costs  that 
recur  periodically  in  the  offering  of  instruction.  Equip¬ 
ment  items  with  a  purchase  value  of  less  than  1000  Kenyan 
shillings  and  a  life  expectancy  of  less  than  one  fiscal 
year  are  included  as  operating  costs. 

Capital  costs.  Capital  costs  are  those  associated 
with  acquiring  assets  such  as  land,  buildings,  equipment, 
furnishings,  and  service  connections  that  are  of  perma¬ 
nent  nature.  An  arbitrary  figure  of  1000  Kenyan  shillings 
was  chosen  to  distinguish  capital  items  of  equipment  and 
furnishings  from  operating  items. 

Programme  specific  operating  costs.  These  costs  are 
allocable  to  a  specific  course  and  are  incurred  only  for 
the  provision  of  instruction  in  that  course.  Examples  are 
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teachers  salaries,  instructional  materials,  and  equipment 
maintenance . 

General  operating  costs.  These  costs  are  incurred  in 
keeping  the  educational  plant  functioning  regardless  of  the 
course  pattern  or  emphasis  within  the  curriculum.  Examples 
are  boarding  costs,  fuel,  electricity,  administration 
costs,  grounds  and  building  maintenance  costs. 

Costs  and  expenditures.  These  two  terms  are  used  in¬ 
terchangeably  in  this  thesis  and  are  defined  as  the  finan¬ 
cial  sacrifice  involved  in  obtaining  goods  and  services. 

Unit  cost.  Unit  cost  in  this  study  refers  to  annual 
per  student  cost.  Unit  costs  are  derived  by  dividing  the 
total  annual  expenditure  in  a  category  by  the  official  en¬ 
rollment  figure  relevant  to  the  cost  category.  For  general 
operating  cost  categories  this  would  be  the  official 
mid-term  enrollment  for  the  whole  school.  For  programme 
specific  operating  costs  the  official  mid-term  enrollment 
in  the  course  is  used. 

Salary .  This  includes  basic  salary  and  all  paid 
benefits . 

Professional  staff.  Professional  staff  are  defined  as 
all  those  who  have  direct  responsibility  for  instruction  or 
the  supervision  of  teachers. 


Ministry .  This  refers  in  all  cases  to  the  Ministry  of 
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Education,  Republic  of  Kenya. 


Summary 

This  study  was  conducted  to  develop  and  apply  a  model 
which  would  provide  certain  information  about  the  annual 
operating  costs  of  six  technical  schools  in  Kenya.  The 
findings  provided  previously  unavailable  data  on  the  1975 
unit  operating  costs  of  the  seven  technical  education  pro¬ 
gramme  options  and  the  1975  aggregate  unit  operating  costs 
of  each  of  the  six  schools.  The  study  was  important  in 

t 

that  planners  in  the  Ministry  of  Education  were  embarking 
on  a  large  expansion  programme  and  had  little  or  no  in¬ 
formation  on  operating  costs.  The  results  of  this  study 
were  intended  to  assist  Ministry  planners  by  offering  some 
insight  into  the  components  of  operating  costs .  In  addi¬ 
tion,  if  the  model  is  used  to  determine  unit  costs  in 
succeeding  years  the  longitudinal  information  could  be 
valuable  to  the  yearly  budgetting  exercise  as  well  as  to 
administrators  attempting  to  examine  cost-efficiency  within 
the  system. 

Future  Chapters 

Chapter  II  is  concerned  with  the  defining  of  a  cost 
structure  that  would  permit  the  useful  categorization  of 
costs,  the  establishment  of  proration  methods,  and  the 
determination  of  the  unit  which  is  to  be  used.  Chapter  III 
describes  the  data  sources,  collection  procedures,  and 
treatment  of  the  data.  The  data  required  by  the  specific 
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sub-problems  are  presented  in  numerical  and  graphic  figures 
in  Chapter  IV.  The  various  schools  and  courses  are  com¬ 
pared  and  the  findings  delineated.  Chapter  V  discusses  the 
conclusions  that  are  possible  as  a  result  of  the  findings 
of  Chapter  IV  and  presents  recommendations  for  further  re¬ 


search  . 


Chapter  II 
Design  of  the  Study 


All  unit  cost  analyses  require  a  plan  or  design  to 
establish  parameters  and  definitions  that  allow  consistency 
in  the  collection  and  treatment  of  data.  The  conducting  of 
this  study  involved  five  phases  as  illustrated  in  Figure  2. 
The  problem  has  been  defined  in  Chapter  I .  This  chapter 
deals  v/ith  the  definition  and  categorization  of  costs  and 
the  establishment  of  procedures  for  the  collection  of  data. 


Categorization  of  Education  Costs 

Many  types  of  costs  are  incurred  in  the  provision  of 
instruction.  To  conduct  this  study  it  was  necessary  to 
categorize  these  costs  to  clearly  separate  those  that  v/ere 
irrelevant.  Unit  cost  studies  reviewed  by  the  w riter  re¬ 
vealed  a  variety  of  approaches  to  categorization  of  costs 
and  no  single  method  was  promoted  as  having  distinct  over¬ 
all  advantages.  Therefore,  the  utility  of  the  categories 
for  the  purposes  of  the  study  was  used  as  a  basis  for 
establishing  cost  categories.  Figure  3  outlines  broad 
categories  of  educational  costs . 

The  Operating  Costs  of  each  technical  school  were 
categorized  for  budgeting  purposes  by  the  Ministry  of  Edu¬ 
cation  on  broad  functional  lines  as  follows: 

1.0.  Personal  Emoluments 

1.1.  Non-Teaching  Executive  Staff 

1.2.  Junior/Subordinate  Staff 
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COMPONENTS  OF  TOTAL  EDUCATIONAL  COSTS 


2.0.  Tuition  and  Boarding 


2.1. 

2.2. 

Tuition  Equipment  and  Stores 

Boarding  Equipment  and  Stores 

3.0.  Other 


3.1.0. 

3.1.1. 

Local  Transport  and  Travelling 

Internal  Transport  and  Travelling 
Expenses 

3.1.2. 

3.1.3. 

Vehicle  Insurance,  Registration 

Board  of  Governors 

3.2.0. 

3.2.1. 

Electricity,  Water  and  Conservancy 
(2)  (3)  Electricity,  Water  and 

3.2.4. 

Conservancy  Charges 

(5)  Fuel  and  Maintenance  of  Plants 

3.3.0. 

Contingencies 

3.4.0. 

Repairs ,  Maintenance  and  Improve¬ 
ments 

3.4.1. 

Maintenance  and  Minor  Repairs  of 
Equipment  including  furniture 
( non- instructional ) 

3.4.2. 

Minor  Repairs  and  Maintenance  of 
Buildings 

3.4.3. 

3.4.4. 

Maintenance  of  Grounds 

Machinery  Repairs  and  Maintenance 
( instructional ) 

Teachers '  salaries  do  not  appear  above  because  the  re 
sponsibility  for  providing  teaching  staff  was  a  separate 
administrative  function  assigned  to  The  Teachers  Service 
Commission.  This  separate  legal  entity,  funded  by  the 
Ministry  of  Education,  was  charged  with  complete  responsi¬ 
bility  for  employing,  assigning,  and  paying  the  teaching 
staff  of  all  Ministry  of  Education  maintained  schools. 
Records  of  teaching  staff  assignments  and  salary  were  avai 
lable  in  the  schools. 


Figure  4  illustrates  categories  of  educational  costs 


. 


with  illustrative  examples  of  item  heads  from  the  Ministry 
of  Education's  Budget  Accounts. 

Description  of  Categories 

This  study  was  concerned  with  Operating  Costs  which 
are  illustrated  in  Figure  4  as  one  component  of  Total  Edu¬ 
cational  Costs.  The  other  component,  Capital  Costs,  is 
discussed  here  in  an  attempt  to  place  the  Operating  Costs 
in  a  perspective  and  to  demonstrate  possible  categories 
that  could  be  used  to  account  for  costs  that  were  excluded 
from  this  study. 

Aggregate  Capital  Costs 

Capital  Costs  were  defined  as  the  costs  of  acquiring 
and  keeping  assets  such  as  land,  buildings,  equipment, 
furnishings,  and  service  connections  that  are  of  a  permanent 
nature.  The  costs  of  acquiring  capital  assets  (Acquisition 
Costs)  involve  purchase  costs  plus  debt-service  costs  on 
any  monies  borrowed  to  purchase  an  asset. 

Acquisition  costs.  These  costs  were  the  actual  pur¬ 
chase  price  paid  for  capital  items  plus  all  other  expendi¬ 
tures  for  tendering,  transport,  installation,  and  legal 
work.  Items  such  as  land  and  buildings  were  easily  identi¬ 
fied  within  this  category  but  some  problems  arose  in  cate¬ 
gorizing  certain  recurrent  equipment  and  supply  items  that 
had  a  life  expectancy  extending  over  more  than  one  fiscal 
period.  Zymelman  (1973)  in  a  survey  of  55  technical 
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MAJOR  COMPONENTS  OF  EDUCATIONAL  COSTS 
(WITH  ILLUSTRATIVE  EXAMPLES  OF  ITEM  HEADS) 
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education  cost  studies  for  the  International  Bank  for  Re¬ 
construction  and  Development  found  no  consistent  method  for 
determining  the  point  at  which  an  item  ceases  to  be  an 
operating  expenditure  and  becomes  a  capital  expenditure. 

He  resorted  to  an  arbitrarily  set  value  in  the  model  he 
established  (p.  4-7) .  For  the  purposes  of  this  study 
Capital  Purchase  Costs  are  defined  as  expenditures  for 
physical  resources  with  a  life  expectancy  of  more  than  one 
fiscal  year  and  with  an  item  cost  in  excess  of  one  thousand 
Kenyan  shillings. 

Renting  or  leasing  educational  facilities  for  educa¬ 
tion  had  not  been  a  practice  in  the  Kenyan  Ministry  of  Edu¬ 
cation  and,  therefore,  is  not  discussed. 

Capital  opportunity  costs.  Keeping  capital  assets, 
whether  they  are  used  or  not,  involves  certain  costs. 
Ziemer,  Young,  and  Topping  (1971)  state  "Opportunity  cost, 
in  the  economic  sense,  is  a  benefit  foregone.  Any  resource 
with  alternative  uses  that  is  committed  to  the  production 
of  higher  education  outputs  is  a  component  of  the  cost  of 
purchasing  those  outputs"  (p.  117) .  The  potential  value  of 
alternate  land  facilities  use  plus  the  foregone  interest  on 
invested  capital  are  two  examples  of  Capital  Opportunity 
Costs . 

Aggregate  Operating  Costs 

For  the  purposes  of  this  study  Operating  Costs  were 
defined  as  all  annually  recurring  costs  such  as  salaries. 
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supplies,  services,  plus  all  equipment  and  furnishings  that 
did  not  meet  the  acquisition  cost  criteria  of  items  des¬ 
cribed  as  capital  assets. 
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General  operating  costs.  These  expenditures  included 
all  those  operating  costs  that  were  not  directly  related  to 
the  provision  of  instruction  for  a  specific  programme. 

This  definition  offers  very  clear  cut  direction  for  the 
allocation  of  such  costs  as  administrative  salaries,  boar¬ 
ding  costs,  system  overheads,  and  site  maintenance.  How¬ 
ever,  certain  costs  such  as  electricity,  water,  some 
maintenance  and  repair,  transport  and  travel  posed  a 
special  problem.  For  example,  a  mechanical  workshop 
without  electrical  power  would  be  next  to  useless,  there¬ 
fore,  it  must  be  said  that  the  electricity  cost  is  directly 
related  to  the  provision  of  instruction  within  the  mecha¬ 
nical  programme.  A  very  costly  load  and  duty-cycle  survey 
would  be  required  to  estimate  the  proportion  of  the 
school's  electricity  bill  allocable  to  each  programme 
option.  A  further  example  involves  transport.  The  school 
vehicle  collects  two  cylinders  of  acetylene  for  welding 
shop  in  addition  to  the  month's  maize  supply  for  the 
kitchen.  The  calculation  and  proration  of  costs  for  such 
trips  would  be  very  time  consuming.  For  the  purposes  of 
this  study  such  cross-category  expenditures  were  all  arbi¬ 
trarily  held  to  be  General  Costs  because  the  costs  of  pro¬ 
rating  these  expenditures  was  prohibitive. 
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Determination  of  Relevant  Costs 


Determination  of  the  cost  categories  required  to  solve 
the  problems  as  expressed  in  Chapter  I  necessitated  the 
examination  of  each  problem  individually.  The  first  major 
problem  was  to  determine  what  differences  existed  among  the 
19/5  unit  costs  of  the  seven  options  in  the  Technical  Edu¬ 
cation  Programme.  This  problem  involved  three  sub-pro¬ 
blems  . 

Professional  staff  salaries.  In  order  to  determine 
the  unit  professional  staff  salary  costs  of  each  technical 
education  subject  option  it  was  necessary  (a)  to  find  the 
salary  of  each  professional  staff  member  who  was  fully 
engaged  in  teaching  that  option,  (b)  to  pro-rate  the  salary 
of  each  professional  staff  member  who  was  partly  engaged  in 
teaching  that  option,  and  (c)  to  calculate  the  unit  cost. 

Proration  of  professional  staff  salaries.  The  funda¬ 
mental  purpose  of  proration  is  to  allocate  parts  of  a 
single  expenditure  to  different  functions  in  proportion  to 
the  benefits  which  the  expenditure  provided  to  each  func¬ 
tion.^  In  relation  to  the  professional  salaries  costs  of 
the  technical  education  options  being  studied  two  methods 
appeared  possible:  (a)  by  contacting  each  member  concerned 

and  using  his/her  personal  estimate  of  the  percentage  of 

1  An  excellent,  concise  review  of  the  reasons  for  proration, 
methods  of  prorating,  and  criteria  for  selecting  methods 
of  prorating  can  be  found  in  Myroon  (1971,  p.  43-50) . 
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time  spent  on  each  activity  or  (b)  by  employing  the  for¬ 
mula  : 


CPo 

CPt 


x 


salary 


allocable  cost 


CPo  -  contact  periods  per  v/eek  in  subject  option 

CPt  =  total  contact  periods  per  wee k  by  specific 
teacher 

o  =  subject  option  being  studied 

CP  =  periods  on  the  weekly  timetable  where  the 
staff  member  had  direct  responsibility 
for  instruction  or  student  supervision 


The  second  method  was  chosen  because  it  was  not  fea¬ 
sible  to  contact  all  of  the  staff  who  were  in  the  schools 
in  1975.  This  method,  however,  required  additional  adjust¬ 
ment  in  the  cases  of  the  Headmasters  and  Deputy  Headmasters 
who  we re,  by  Ministry  policy,  expected  to  devote  time  to 
administration.  During  1975  in  Kenya’s  Technical  Schools  a 
normal  teaching  load  was  considered  to  be  30  contact 
periods  per  week  out  of  a  total  of  45.  Headmasters  were 
expected  to  teach  one  subject  or  eight  periods  per  week. 

This  figure  of  eight  periods  per  week  was  used  to  divide 

the  Headmaster's  salary  between  administration  and  pro¬ 
gramme  specific  duties  when  he  was  involved  directly  in  a 

g 

subject  option  being  studied,  i.e.  Jq  =  *27. 

Deputy  Headmasters  were  expected  to  teach  at  least 

half  time.  Therefore,  .5  of  the  annual  salary  was  used 

for  proration  when  he  was  involved  in  teaching  of  one 
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of  the  options  in  the  study.  The  formula  was  amended  as 


follows : 


Headmasters : 


CPo 

CPt 


x 


.27  Salary 


allocable 

cost 


Deputy  Headmasters: 


CPo 

CPt 


x  .5  Salary 


allocable 

cost 


All  other  staff  were  treated  alike  whether  or  not  they 
accepted  extra  duties  such  as  department  heads,  sports 
coaching,  library  work,  or  club  activities. 

The  data  was  collected  on  a  form  entitled  "Profes¬ 
sional  Staff  Salary-Cost  Per  Option" .  A  sample  is  included 
in  Appendix  B,  page 

Instructional  materials.  Kenya  Technical  School  main 
office  accounts  do  not  separate  the  expenditures  for  in¬ 
structional  materials  by  subject,  level,  or  even  department. 
In  order  to  determine  the  expenditures  allocable  to  the 
fourth  year  technical  subject  options  it  was  necessary  to 
visit  each  school  and  contact  the  Headmaster,  Bursar,  and 
relevant  department  heads.  Actual  figures  were  used  where 
it  was  discovered  that  departmental  records  had  been  kept. 
Where  no  records  were  available  the  department  heads  and 
the  bursars  were  asked  to  list  and  value  the  supplies  and 
materials  used  in  the  course.  Only  programme-specific 
supplies  and  materials  were  considered.  Articles  such  as 
notebooks,  pencils,  examination  booklets,  and  other  general 
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stationery  supplies  we re  deemed  a  general  cost.  The  data 
collection  form  is  included  in  Appendix  B  on  page 

Maintenance  and  repair.  The  main  school  accounts  did 
not  break  dov/n  maintenance  and  repair  expenditures.  The 
lack  of  any  breakdown  was  a  problem  which  was  compounded  by 
the  fact  that  this  study  required  a  proration  of  the  repair 
and  maintenance  costs  for  workshop  equipment  that  was  used 
jointly  by  the  fourth  year  subject  option  students  and 
students  enrolled  in  other  years  of  the  programme.  Repair 
and  maintenance  expenditures  for  each  workshop  were  deter¬ 
mined  by  collecting  expenditure  figures  in  the  schools. 
Costs  for  workshops  used  jointly  were  prorated  as  follows: 
ppwQ 

-  x  expenditure  =  allocable  cost 

ppwt 

ppwQ  =  periods  per  week  workshop  was  used  by 
students  of  the  option  o 

ppwp  =  total  periods  per  week  the  workshop  was 
scheduled  for  use 

The  data  collection  form  for  Maintenance  and  Repair 
Expenditures  is  included  in  Appendix  B  on  page 

Aggregate  operating  costs.  The  second  major  problem 
of  this  study  was  to  determine  what  differences  existed 
among  the  1975  aggregate  per-student  costs  for  the  six 
schools  operating  the.  complete  four-year  technical  educa¬ 
tion  programme.  The  sub-problems  were  to  determine 
(a)  unit  operating  costs  by  category  for  each  school  for 
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1975  and  (b)  aggregate  unit  operating  costs  for  each  school 
for  1975. 

The  categorization  of  costs  developed  at  the  beginning 
of  this  chapter  accommodated  the  Kenya  Technical  School 
account  headings  easily.  To  the  relevant  school  account 
headings  1.0.  -  Personal  Emoluments,  2.0.  -  Tuition  and 
Boarding,  and  3.0.  -  Other  Charges  was  added  the  annual 
expenditure  on  Professional  Salaries.  The  data  collection 
forms  used  to  compile  these  required  figures  are  included 
in  Appendix  B  on  pages 

Opportunity  operating  costs.  The  employment  situation 
in  Kenya  in  1975  allowed  very  little  chance  of  employment 
for  primary  school  leavers.  Therefore,  the  opportunity 
cost  which  was  foregone  by  students  in  order  to  attend 
technical  school  was  very  small  but  might  have  been  valued 
by  calculating  the  students'  potential  usefulness  in  the 
agricultural  sector. 

The  opportunity  cost  of  using  resources  to  pay  the 
operating  expenditures  for  technical  schools  leads  directly 
into  the  controversial  area  of  quantifying  benefits.  The 
calculation  of  the  benefit  derived  from  spending  operating 
funds  on  the  technical  school  programme  as  opposed  to 
another  programme  was  beyond  the  scope  of  this  study. 
Opportunity  costs  we re  not  calculated  or  used  as  part  of 
this  study. 
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Determination  of  Unit 

Unit  cost  analysis  studies  reviewed  by  the  writer 
used  either  the  average  daily  attendance  or  the  average 
daily  enrollment  (membership)  as  the  basic  unit.  In  the 
Kenyan  educational  system  there  is  a  severe  shortage  of 
secondary  school  places.  Approximately  one  out  of  every 
ten  primary  school  leavers  finds  a  place  in  a  secondary 
school.  This  situation  encourages  very  keen  competition 
for  secondary  school  places.  In  addition,  technical  educa¬ 
tion  had  been  enjoying  a  degree  of  popularity  in  the  few 
years  prior  to  1975  which  made  the  competition  for  places 
in  the  secondary  technical  schools  even  more  intense  than 
in  the  general  academic  secondary  school.  Given  this  very 
high  motivation  to  attend  and  the  fact  that  student  vacan¬ 
cies  due  to  illness,  death,  or  expulsion  were  usually 
filled  immediately,  the  actual  recorded  enrollment  at  mid¬ 
term  was  considered  a  suitable  basis  for  the  unit.  Unit 
costs  were  calculated  by  dividing  the  annual  expenditures 
by  the  actual  recorded  enrollment  at  mid-term. 

Summary 

This  chapter  detailed  the  cost  categories  and  prora¬ 
tion  procedures  necessary  for  assembling  the  data  required 
to  answer  each  of  the  sub-problems.  The  rationale  was 
given  for  definitions,  proration  procedures,  and  the  choice 
of  unit.  Samples  of  the  data  collection  forms  which  were 
developed  are  included  in  Appendix  B. 
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Chapter  III 

Data  Collection  and  Treatment 


The  data  required  for  this  study  was  collected  over 
the  period  April  to  August,  1976.  Collection  of  expendi¬ 
ture  data  before  April  was  impossible  due  to  the  internal 
trial  balance  work  and  bank  reconciliations  that  are  under¬ 
taken  in  the  schools  each  quarter  for  the  previous 
quarter's  accounts. 

Data  collection  proceeded  according  to  Figure  5 . 

Data  Sources 

Professional  staff  salaries.  A  search  of  the  staff 
assignment  records  kept  in  the  Ministry  by  the  Technical 
Education  Section  provided  the  bulk  of  the  data  required  on 
Professional  Staff  Salaries.  This  data,  however ,  contained 
numerous  inaccuracies  in  regard  to  teachers  who  were  trans¬ 
ferred  during  the  year,  actual  timetabled  teaching  load, 
and  exact  salary.  These  inaccuracies  were  corrected  by 
checking  each  of  the  items  in  each  school.  Precise  records 
of  salary  and  transfers  were  available  in  the  schools  and 
the  1975  timetable  records  allowed  correction  of  any  errors 
in  the  teaching  load  allocations  which  existed  in  the 
Ministry  files.  In  any  replication  of  this  study  it  would 
be  possible  to  circulate  the  data  collection  forms  to  the 
Headmasters  for  completion  in  advance  of  a  final  collection 
visit,  thereby  considerably  reducing  the  time  and  travel 
required.  No  search  of  Ministry  records  would  be  necessary 
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in  this  case.  It  was  only  done  during  this  study  to 
shorten  the  time  required  at  each  school. 

Staff  vacancies.  1975  unit  operating  costs  for  the 
schools  and  programmes  involved  were  obviously  affected  by 
the  number  of  vacancies  that  existed  in  the  school  staffs. 
School  by  school  vacancy  variations  could  result  in  pro¬ 
nounced  unit  cost  variations  for  salaries.  In  the  system 
as  a  whole,  vacancies  were  a  perennial  problem.  It  was 
possible  to  minimize  the  effect  of  vacancies  on  unit  costs 
by  inserting  a  fictitious  mean  salary  into  the  costs  of 
each  school  where  a  vacancy  existed  and  then  treating  the 
workload  and  allocation  normally.  This,  however,  would 
produce  both  fictitious  total  costs  and  fictitious  unit 
costs.  Neither  of  these  cost  figures  would  be  useful 
because  fictitious  costs  and  actual  costs  would  be  mixed 
in  such  a  w ay  that  the  two  could  not  be  readily  separated 
by  someone  attempting  to  analyse  the  costs. 

For  the  purposes  of  this  study  it  was  decided  that 
the  best  course  of  action  was  to  ignore  staff  vacancies  in 
the  cost  calculations  because  (a)  the  system  will  likely 
have  vacancies  at  all  times  in  the  foreseeable  future  so 
that  costs  calculated  at  full  staff  complement  would  be 
unrealistic,  and  (b)  if  vacancies  are  a  factor  in  the  unit 
cost  of  any  particular  category  then  it  is  best  that  they 
be  examined  separately  when  considering  the  actual  unit 
costs  in  each  case.  By  examining  the  vacancies  separately 
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the  extent  of  variation  attributable  to  these  vacancies  can 
be  clearly  understood. 

Changes  in  teaching  assignment.  A  number  of  cases 
were  encountered  where  the  total  teaching  load  or  the 
assignments  within  an  instructor's  total  teaching  load  were 
altered  during  1975.  When  this  affected  the  costing  of  a 
technical  subject  option  the  teaching  assignment  pattern 
that  had  been  used  most  during  1975  was  used  for  the  allo¬ 
cation  of  salary  costs. 

School  Accounts 

In  1975  the  Ministry  of  Education,  Technical  Education 
Section  initiated  an  attempt  to  encourage  the  keeping  of 
accurate,  detailed  accounts  by  the  schools.  Schools  were 
asked  to  produce  monthly  summaries  of  expenditures  within 
the  categories  detailed  on  pages  14/17.  The  Technical  Educa¬ 
tion  Section  had  aggregated  these  1975  monthly  summaries 
and  used  the  figures  to  produce  the  1976  budget  summaries. 

The  aggregated  1975  figures  were  assumed  to  be  accurate  and 
were  collected  for  each  school  in  the  study.  However, 
during  the  school  visits  a  check  of  the  accounting  proce¬ 
dures  showed  that,  in  all  but  one  case,  only  8  of  the  15 
accounting  categories  were  actually  used  in  the  schools. 

These  eight  categories  were: 

1.1.  Personal  Emoluments  -  Non-Teaching  Execu¬ 
tive  Staff 

1.2.  Personal  Emoluments  -  Junior/Subordinate 
Staff 

Tuition  Equipment  and  Stores 


2.1. 
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2.2.  Boarding  Equipment  and  Stores 

3.1.  Local  Transport  and  Travel 

3.2.  Electricity,  Water,  and  Conservancy 

3.3.  Contingencies 

3.4.  Repairs,  Maintenance  and  Improvements 

For  the  purposes  of  the  Ministry's  requested  monthly  return 
the  additional  sub-categories  had  been  either  ignored  or 
estimated.  The  only  accurate  figures  available  in  all  of 
the  six  schools,  therefore,  were  the  totals  for  actual  ex¬ 
penditure  under  eight  major  categories.  These  actual  ex¬ 
penditure  figures  were  collected  in  each  school  because, 
even  though  they  were  not  subdivided  in  as  much  detail  as 
was  anticipated,  they  did  represent  the  actual  operating 
costs  for  the  school. 

School  departmental  expenditure  records.  In  1975  the 
Technical  Education  Section  had  also  initiated  an  attempt 
to  encourage  each  technical  department  in  the  schools  to 
operate  a  simple  system  of  budgets,  requisitions,  and 
accounts.  This  system  was  proposed  in  order  to  (a)  allow 
each  department  head  to  be  aware  of  his  allocated  expendi¬ 
ture  for  the  year,  thus  enabling  him  to  plan  and  pace  his 
expenditures  and  (b)  to  provide  records  of  costs  that  could 
be  used  to  assess  various  aspects  of  purchasing,  supply, 
teaching  methods,  and  recycling.  This  system  was  only  re¬ 
quested,  however,  and  upon  investigation  in  the  schools  the 
writer  found  that,  generally,  a  system  of  budget  and  requi¬ 
sitions  had  been  instituted  but  no  departments  were  keeping 
accurate  itemized  records  of  expenditure.  This  meant  that 
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the  calculation  of  costs  for  the  seven  technical  education 
programme  options  had  to  involve  estimated  rather  than 
actual  expenditures  for  some  instructional  materials  and 
for  repair  and  maintenance.  Each  department  was,  there¬ 
fore,  contacted  and  required  to  produce  an  estimate  of  the 
expenditures  in  these  two  categories.  Since  the  mainte¬ 
nance  and  repair  costs  were  for  equipment  and  workshops 
that  were  used  jointly  by  students  who  were  not  in  the 
options  being  costed,  these  estimated  expenditures  were 
pro-rated  on  the  basis  of  use  time  as  described  on  page 

School  Visits 

Each  of  the  schools  studied  was  visited  twice  in  the 
course  of  the  data  collection.  During  the  first  visit  the 
study  was  explained  to  the  administration  and  all  data 
that  was  readily  available  was  collected.  At  each  school 
there  was  a  variety  of  situations  that  prevented  the  col¬ 
lection  of  data  in  a  single  visit.  Examples  of  these  pro¬ 
blem  situations  were  (a)  personnel  were  absent,  (b)  the 
books  of  accounts  were  not  complete  or  up  to  date,  (c)  the 
books  of  accounts  were  at  the  auditors,  (d)  the  books  of 
accounts  had  been  seized  because  the  administration  was 
under  criminal  investigation,  (e)  the  figures  required  by 
the  study  necessitated  a  lengthy  item-by-item  search,  and 
(f)  the  estimates  required  by  the  study  necessitated 
listing  and  costing  which  could  not  be  done  immediately. 

The  information  that  was  not  available  on  the  first 
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visit  was  clearly  outlined  and  the  school  administration 
was  asked  to  assemble  it  prior  to  the  second  visit.  On 
the  second  visit  any  remaining  problems  were  resolved  and 
the  data  collection  completed. 

Summarization  of  data.  When  the  final  data  collection 
was  complete  the  data  we re  summarized  and  are  presented  in 
Chapter  IV  as  they  relate  to  each  sub-problem.  Samples  of 
the  forms  used  for  summarizing  the  data  are  included  in 
Appendix  B  on  pages 

Summary 

This  chapter  described  details  of  the  collection  and 
treatment  of  the  data.  Various  problems  encountered  with 
the  data  sources  were  described  and  the  solutions  chosen 
for  use  in  this  study  we re  outlined.  The  data  collection 
from  the  Ministry  files  and  school  visits  took  26  man-days 
of  time  and  2352  miles  of  travel  exclusive  of  proration, 
summary  and  analysis. 
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Chapter  IV 
Unit  Costs 


This  chapter  presents  the  unit  costs  derived  from  data 
collected  and  summarized  in  answer  to  the  sub-problems 
detailed  in  Chapter  I.  The  analytical  procedures  used  were 
computational  rather  than  statistical.  The  answers  to  the 
two  major  questions  of  the  study  are  discussed  following 
the  solutions  to  the  relevant  sub-problems. 

Unit  Costs  of  the  Technical  Education  Subject  Options 

The  unit  operating  costs  for  each  of  the  seven  subject 
options  in  the  Technical  Education  Programme  were  composed 
of  three  categories:  professional  salaries,  instructional 
materials,  and  maintenance  and  repair.  Only  costs  defined 
as  programme  specific  were  included,  all  others  being 
designated  General  Costs.  Kenya  shillings  are  the  monetary 
units  used  throughout. 

Professional  Staff  Salaries.  Sub-problem  1  on  page  5 
was,  "What  were  the  1975  unit  costs  for  professional  staff 
salaries  for  each  technical  subject  option?".  These  unit 
costs,  determined  by  the  methods  detailed  in  Chapters  II 
and  III  are  shown  in  Figure  6. 

Three  of  the  subject  options  were  offered  in  five  of 
the  schools.  The  other  four  options  were  only  offered  in 
one  school  in  1975.  Unit  costs  for  professional  staff 
salaries  ranged  from  269  for  automotive  in  Kisumu  to  1,271 
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for  mechanical  in  the  same  school.  The  mean  unit  cost  in¬ 
curred  for  professional  salaries  for  all  options  in  all 
schools  was  687.  Variations  can  be  attributed  to  (a) 
teachers'  salaries  which  varied  according  to  qualifications 
and  years  of  service,  (b)  inequities  in  the  assignment  of 
teaching  loads,  and  (c)  shortages  of  teachers  or  facilities 
which  caused  Headmasters  to  double  the  recommended  class 
size  from  18  to  36,  thus  reducing  the  unit  cost.  Any 
meaningful  comparison  of  the  costs  of  professional  staff 
salaries  must  be  made  in  the  context  of  these  variations. 

Instructional  materials  costs.  For  reasons  outlined 
in  Chapters  II  and  III  it  was  not  possible  to  collect  the 
actual  expenditure  data  for  instructional  materials  for 
each  option.  Sub-problem  2,  "What  were  the  1975  unit  costs 
for  instructional  materials  for  each  technical  subject  op¬ 
tion?"  ,  therefore,  involved  answers  that  were,  in  most 
cases,  estimates.  These  unit  costs  are  shown  in  Figure  7. 
The  causes  of  variation  in  these  unit  costs  were  the  three 
limitations  of  the  study  cited  in  Chapter  I  plus  (a)  losses 
due  to  theft,  (b)  misuse  of  materials,  (c)  the  operation  of 
unauthorized  extramural  courses,  (d)  staff  changeover  re¬ 
sulting  in  lack  of  first  hand  knowledge  on  which  to  base 
estimates  when  no  records  were  kept,  and  (e)  supplies  being 
purchased  from  revenues  generated  from  course  activities. 

The  range  of  unit  costs  for  instructional  materials 
was  from  109  shillings  for  automotives  at  Machakos  to  1,080 
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shillings  for  the  mechanical  option  at  Kisumu.  The  mean 
unit  costs  for  the  mechanical,  electrical,  and  automotive 
options  may  be  useful  in  budgeting  for  future  courses.  Any 
such  use,  however,  should  take  into  consideration  the 
causes  of  variation.  The  mean  unit  instructional  materials 
cost  for  all  options  in  all  schools  was  314  shillings. 

Maintenance  and  repair  costs.  The  determination  of 
these  costs  also  involved  some  estimation  where  accurate 
records  were  unavailable.  In  addition,  expenditures  for 
jointly-used  workshops  were  prorated  on  the  basis  of  use 
time.  The  sub-problem,  "What  were  the  1975  unit  costs  for 
maintenance  and  repair  for  each  technical  subject  option?" , 
therefore,  involved  answers  that  were  estimates.  These 
unit  costs  are  shown  in  Figure  8.  They  ranged  from  nil  for 
the  electrical  option  at  Machakos  to  484  shillings  for  the 
mechanical  option  at  Kisumu.  The  mean  cost  of  all  options 
in  all  schools  w as  94  shillings.  Causes  of  variations  were 
as  cited  in  the  limitations  to  the  study  (Chapter  I)  plus 
the  possibility  of  inaccurate  estimations  by  bursars  and 
department  heads.  The  limitations  due  to  period  are  espe¬ 
cially  relevant  here  since  repairs,  while  they  are  termed 
operating  costs,  must  be  made  when  required.  It  is,  there¬ 
fore,  possible  to  have  very  low  expenditures  one  year  and 
very  high  ones  the  next,  even  when  all  other  factors  are 
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MAINTENANCE  AND  REPAIR  -  UNIT  COSTS 


Total  Unit  Costs  for  Each  Technical  Subject  Option 


The  total  programme  specific  costs  for  each  option 
we re  the  sums  of  professional  staff  salaries ,  instructional 
materials,  and  maintenance  and  repair  costs.  These  totals 
by  option  and  school  are  displayed  in  Figure  9. 

The  first  major  question  posed  in  this  study  was 
"What  differences  existed  among  the  1975  unit  operating 
costs  for  the  seven  options  in  the  Technical  Education  Pro¬ 
gramme?"  .  Three  of  the  options  were  offered  in  five  of  the 
six  schools.  These  three  options  are  compared  graphically 
in  Figure  10. 


Mechanical .  The  mean  unit  cost  for  this  option  was 
1,301.  Three  schools  were  grouped  near  the  mean.  Kisumu 
showed  the  highest  cost  of  2,835  and  Kabete  the  lowest  of 
644.  These  extreme  variations  may  have  been  caused  by 
administrative  problems  which  troubled  both  schools  in 
1975.  The  other  three  schools  under  relatively  stable  con¬ 
ditions  demonstrate  more  closely-grouped  programme  costs . 

Of  the  engineering  options ,  mechanical  was  the  most 
expensive  with  a  mean  cost  of  1,301. 


Electrical . 
electrical  option 
mean.  Kisumu  at 


The  mean  unit  cost  was  1,079  for  the 
Three  schools  were  grouped  near  the 
1,433  again  incurred  the  highest  cost  and 
Electrical  was  the  second  most 


Kabete  the  lowest  at  744. 
costly  engineering  option. 
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UNIT  COSTS  -  MECHANICAL,  ELECTRICAL,  AUTOMOTIVE  OPTIONS 


Automotive .  This  option  had  a  mean  unit  cost  of  736. 


Three  schools,  Kisumu,  Rift  Valley,  and  Machakos,  had  the 
lowest  costs  and  were  grouped  fairly  closely,  while  Thika 
and  Kabete  incurred  considerably  higher  costs.  Automotives 
was  the  least  costly  of  the  engineering  options  offered  in 
more  than  one  school. 

Agricultural  mechanics.  This  engineering  option  was 
offered  at  only  one  school  in  1975.  The  unit  cost  was  584 
which  w as  similar  to  the  mean  cost  for  automotives.  By 
1978  it  was  anticipated  that  four  schools  would  be  offering 
this  option  at  which  time  the  larger  population  could  pro¬ 
vide  more  reliable  cost  data. 

The  building  options.  Unfortunately,  programmes  in 
the  carpentry/ joinery ,  plumbing  and  masonry  options  were 
completely  implemented  in  only  one  school  in  1975.  The 
exercise  of  determining  the  unit  costs  incurred  in  this 
school  was  useful,  however,  because  the  model  developed  for 
this  study  was  tested  and  could  be  used  longitudinally  in 
the  four  other  schools  which  were  expected  to  completely 
implement  the  programme  by  1978. 

The  carpentry/ joinery  option  incurred  the  second 
highest  unit  cost  of  all  seven  options.  Plumbing  at  1,333 
was  somewhat  above  the  mean  of  1,095,  while  masonry  at  766 
was  considerably  below. 

The  unit  cost  of  instructional  materials  at  Meru  was 
more  than  double  the  mean  cost  of  instructional  materials 


* 


elsewhere . 


The  writer  was  aware  of  a  considerable  renova¬ 


tion  programme  at  Meru  which  was  undertaken  by  the  school 
in  1975.  A  close  scrutiny  of  expenditures  costed  as  in¬ 
structional  materials  may  indicate  items  which  were  pur¬ 
chased  primarily  for  the  renovation  work  rather  than  for 
instruction . 

Subject  option  costs  and  enrollment.  Figure  11  dis¬ 
plays  the  subject  option  unit  costs  by  school  and  the  en¬ 
rollment  in  each  option.  Certain  economies  of  scale  appear 
to  be  operative.  Generally  the  options  with  higher  enroll¬ 
ments  incurred  lower  unit  costs.  Two  distinct  groups  were 
evident:  options  with  enrollments  of  16  to  30,  and  options 

with  enrollments  of  44  to  60. 


Enrollment 

No  of 

Range  of 

Mean 

Group 

Options 

Unit  Cost 

Unit  Cost 

16  -  30 

11 

485  -  2,835 

1,323 

44  -  60 

8 

555  -  1,359 

787 

The  mean  unit  cost  of  the  higher  enrollment  group  was 
536  shillings  less  than  that  for  the  lower  enrollment 
group,  indicating  that  there  is  considerable  economy  for 
larger  enrollments.  This  may  be  due  to  (a)  better  utiliza¬ 
tion  of  specialist  teachers,  resulting  in  lower  unit  costs 
for  professional  salaries,  (b)  better  utilization  of  faci¬ 
lities,  resulting  in  reduced  unit  costs  for  maintenance  and 
repair,  and  (c)  economies  in  purchasing  larger  quantities 
of  supplies  and  materials. 
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SUBJECT  OPTION  UNIT  OPERATING  COSTS  BY  SCHOOL 


Aggregate  Unit  Operating  Costs 

Sub-problem  4  required  the  determination  of  unit  costs 
by  category  for  each  school.  These  categories  were 
detailed  in  Chapters  II  and  III.  The  sum  of  these  nine 
cost  categories  provided  the  aggregate  unit  costs  required 
by  the  second  major  question  of  the  study.  This  problem 
was  to  determine  what  differences  existed  among  the  1975 
aggregate  unit  operating  costs  for  the  six  schools  offering 
the  complete  four  year  technical  education  programme. 

The  unit  costs  per  category  for  each  school  are  dis¬ 
played  in  Figures  12  to  20.  All  costs  are  in  Kenya  shil¬ 
lings  . 

The  aggregate  unit  operating  costs  for  the  six  schools 
ranged  from  a  low  of  2,467  at  Machakos  to  a  high  of  3,353 
at  Thika.  The  mean  was  2,941.  Meru  and  Kabete  schools 
were  very  near  the  mean  costs  while  Machakos  and 
Rift  Valley  were  considerably  below.  Thika  and  Kisurnu  in¬ 
curred  unit  costs  that  were  higher  than  all  other  schools . 
Thika' s  high  aggregate  unit  cost  was  due  almost  entirely  to 
a  high  unit  cost  for  professional  staff  salaries.  This  was 
caused  by  enrollment  being  purposely  reduced  in  1975  to  ac¬ 
commodate  a  dormitory  construction  programme.  The  profes¬ 
sional  staff,  normally  resident  at  the  school  and  needed 
again  in  1976,  were  not  moved  from  the  school  for  the 
single  year  of  reduced  enrollment.  Professional  staff 
costs  comprise  roughly  one-third  of  total  operating  costs. 
Therefore,  the  pronounced  increase  in  the  unit  cost  for 
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UNIT  COSTS  -  REPAIRS,  MAINTENANCE,  AND  IMPROVEMENT 


this  category  was  a  major  factor  in  causing  Thika's  high 
aggregate  unit  cost.  Figure  21,  which  illustrates  aggre¬ 
gate  costs  by  school  exclusive  of  professional  salaries, 
shows  Thika  very  near  the  mean. 

Unit  costs  and  enrollment.  Enrollment  appeared  to 
have  some  relationship  to  unit  costs  both  in  the  aggregate 
and  by  category.  Two  schools,  Machakos  and  Rift  Valley, 
incurred  the  lowest  unit  costs  in  most  major  cost  catego¬ 
ries.  This  is  shown  clearly  in  Figures  21  and  22  which 
illustrate  unit  costs  with  and  without  professional  staff 
salaries.  The  graph  in  Figure  21,  which  excludes  profes¬ 
sional  salaries,  illustrates  a  very  definite  cost  reduction 
for  operating  the  two  schools  in  the  400  to  500  enrollment 
range . 

Summary 

This  chapter  presented  the  unit  costs  that  were  re¬ 
quired  by  the  two  major  questions  in  the  study.  Trends  and 
limitations  of  the  data  were  discussed  in  relation  to  the 
specific  sets  of  costs.  Many  limitations  were  noted  but  a 
number  of  these  could  be  overcome  by  replicating  this  study 
on  an  expanded  population  over  a  number  of  years.  A  trend 
to  reduced  costs  for  subject  options  with  higher  enroll¬ 
ments  was  evident.  Aggregate  unit  costs  were  lowest  in 


schools  with  enrollments  of  400  to  500. 
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Chapter  V 
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The  purposes  of  this  study  we re  to  (a)  develop  a 
model,  the  use  of  which  would  assist  planners  by  increasing 
their  knowledge  of  the  operating  cost  implications  of  tech¬ 
nical  education  programme  options  and  institutional  size 
alternatives  in  Kenya  and  (b)  collect  and  analyse  data  on 
the  1975  operating  costs  of  the  Technical  Education  Pro¬ 
gramme.  The  first  purpose  was  fulfilled  by  defining  a  cost 
structure,  cost  categories,  and  proration  methods  that 
served  adequately  in  Kenya.  This  cost  structure  was  then 
implemented  by  developing  procedures  and  instruments  and 
collecting  data  from  the  six  technical  schools  which  had 
fully  implemented  the  programme  in  1975.  The  collection 
and  analysis  of  data  was  in  effect,  a  test  of  the  model. 

Unit  Cost  Analysis  Model 

Little  can  be  concluded  in  regard  to  the  model  deve¬ 
loped  in  this  study  except  that  it  served  its  purpose  ade¬ 
quately.  Because  the  cost  categories  were  based,  where 
possible,  on  the  recommended  accounts  for  the  Kenyan 
schools  no  difficult  cross-over  of  categories  was  required. 
The  number  and  detail  of  the  categories  had  to  be  reduced 
when  it  was  discovered  that  only  nine  major  account 
headings  were  actually  in  use  in  the  schools.  However,  if 
and  when  more  detailed  accounting  becomes  standard  practice 
in  the  schools,  more  refined  and  detailed  categories  can 
easily  be  accommodated  within  the  structure  of  the  model. 


60 
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Potentially ,  unit  cost  analyses  of  the  Kenya  Technical 
Schools  can  provide  outputs  that  could  be  useful  to  staff 
at  all  levels  in  the  system.  For  such  uses,  however,  the 
results  of  the  analyses  should  be  more  reliable  than  those 
produced  in  a  single  year.  This  study  developed  and  tested 
a  model  that  could  be  applied  from  1976  onward.  Consis¬ 
tent,  comparable  data  would  then  be  available  for  the 
following  purposes: 

1)  for  planners  who  require  projections  of  the 
operating  cost  implications  of  capital  ex¬ 
pansion  plans. 

2)  for  administrators  who  require  data  on  actual 
expenditures  in  order  to  assess  future  budget 
requirements . 

3)  for  administrators,  inspectors,  and  super¬ 
visors  for  whom  comparable  unit  costs  would 
add  a  useful  dimension  to  school  to  school 
comparisons  of  performance.  If  these  cost 
figures  are  used  judiciously  and  in  a  posi¬ 
tive  way  they  can  lead  to  the  identification 
of  more  efficient  methods  or  help  to  identify 
reasons  for  poor  results.  Examples  where 
unit  cost  analysis  can  help  to  identify 
causes  of  poor  performance  would  be  in  the 
categories  of  professional  staff  salaries  and 
instructional  materials.  Expenditures  in 
these  categories  that  are  considerably  below 
the  mean  should  be  investigated  if  they  are 
coincident  with  poor  performance.  Investiga¬ 
tion  may  reveal  inadequate  staffing,  timetab¬ 
ling,  or  provision  of  materials.  These  two 
aspects  are  of  particular  importance  in  the 
practical  courses  in  technical  schools  as 
students  in  these  courses  cannot  develop  the 
required  practical  skill  unless  they  have  the 
opportunity  to  practice  on  real  materials  for 
adequate  periods  under  expert  supervision. 

4)  for  Headmasters  and  department  heads  to  as¬ 
sist  in  assessing  their  requirements  and  to 
allocate  internal  budget  funds. 

The  model  is  schematically  represented  in  Figure  23. 
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Recommendations  for  use  of  the  model.  It  is  suggested 


that  this  model  could  be  used  to  advantage  in  successive 
years  in  the  Kenyan  Technical  Schools,  particularly  if  the 
schools  are  provided  with  assistance  to  implement  a 
slightly  more  refined  system  of  account  categories.  In  the 
writer's  assessment  the  small  additional  time  a^nd  effort 
that  would  be  required  of  department  heads  and  bursars 
would  make  the  collection  of  more  reliable  data  simple  and 
inexpensive . 

Use  of  unit  cost  outputs  from  the  application  of  this 
model  must  be  made  with  care.  Use  of  these  data  by  persons 
or  departments  that  do  not  appreciate  the  limitations  or 
the  exact  nature  of  the  figures  could  cause  problems  by 
fostering  incorrect  assumptions.  It  is  therefore  recom¬ 
mended  that  the  results  of  this  and  similar  future  studies 
be  properly  explained  to  the  potential  users  described  in 
the  section  "Implications  for  use  of  the  model"  and  that 
release  of  the  information  to  persons  external  to  the 
Ministry  be  carefully  controlled.  By  implementing  this  re¬ 
commendation  the  benefits  of  cost  analysis  should  be  avail¬ 
able  without  causing  any  detracting  misinterpretation. 

1975  Unit  Operating  Costs 

These  costs,  presented  and  analysed  in  Chapter  IV,  re¬ 
sulted  from  the  application  of  the  model  developed  in 
Chapters  I  and  II.  Many  limitations  of  the  data  are  cited 


■ 

■ 


throughout  the  preceding  chapters  and  the  following  conclu¬ 
sions  are  discussed  within  the  perspective  of  these  limita¬ 
tions  . 


Unit  operating  costs  of  the  seven  technical  subject 
options .  These  unit  costs,  when  compared  on  the  basis  of 
enrollment,  showed  definite  economics  of  scale.  On  the 
basis  of  enrollment  two  groups  of  school/options  were  iden¬ 
tified  in  the  total  of  19  studied.  Those  with  enrollments 
of  between  44  and  60  incurred  a  mean  unit  cost  of  536  shil¬ 
lings  lower  than  the  group  with  enrollments  between  16  and 
30.  It  was  concluded  that,  on  the  basis  of  this  study, 
unit  costs  are  considerably  less  for  enrollments  over  40  in 
any  particular  option. 


Aggregate  operating  costs.  Analysis  of  the  diffe¬ 
rences  among  the  aggregate  unit  operating  costs  of  the  six 
technical  schools  determined  a  range  of  from  2,467  at 
Machakos  to  3,353  at  Thika.  The  mean  was  2,941.  Profes¬ 
sional  staff  salaries  was  the  largest  single  cost  compo¬ 
nent,  comprising  approximately  one  third  of  the  total  unit 
costs.  Two  schools  with  enrollments  in  the  mid-range  in¬ 
curred  considerably  lower  unit  costs  in  all  major  catego¬ 
ries  than  the  other  four  schools. 

The  limitations  of  this  study  preclude  firm  conclu¬ 


sions  on  the  basis  of  data  from  a  single  year.  If,  how¬ 


ever,  replication  of  this  study  on  a  larger  population  were 
to  produce  similar  figures,  there  would  be  distinct 
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implications  for  planners  considering  cost  and  institu¬ 
tional  size  alternatives.  It  can  be  concluded  that  data 
produced  by  this  study  would  be  useful  in  identifying  ex¬ 
treme  cost  variations.  Knowledge  and  investigation  of 
these  extreme  variations  can  help  administrators  avert  bud¬ 
getary  problems  and  perhaps  take  corrective  action  that  may 
avoid  more  serious  problems  later. 

Implications  of  the  use  of  unit  costs.  This  study  in¬ 
dicates  that  it  is  possible  to  identify  the  most  economic 
enrollments  for  both  single  options  and  whole  schools. 

These  enrollments  should  be  verified  by  longitudinal 
studies  with  larger  populations  but,  all  other  factors 
being  equal,  they  would  indicate  the  most  economical  option 
and  school  enrollments.  This  information  should  then  be 
one  of  the  factors  to  be  considered  when  determining  the 
eventual  size  and  enrollment  patterns  of  technical  schools. 

Recommendations  from  the  analysis.  It  is  recommended 
that  Kenya  technical  schools  proceed  cautiously  with  any 
plans  to  implement  low-enrollment  options  or  to  implement 
programmes  in  schools  with  enrollments  of  less  than  400 . 

It  is  also  recommended  that  extreme  variations  in  cost  cate¬ 
gories  be  investigated. 

Summary 

This  study  successfully  developed  and  implemented  a 
model  for  studying  unit  operating  costs  in  Kenya's 


« 
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technical  schools.  The  first  application  of  this  model  was 
to  study  the  1975  costs.  1975  was  an  opportune  year  to 
begin  such  a  study  because  it  was  the  first  year  that  the 
new  Technical  Education  Programme  had  been  fully  imple¬ 
mented  in  six  of  the  schools.  Because  of  the  newness  of 
the  programme  and  the.  lack  of  complete,  accurate  accounts 
the  resulting  data  had  severe  limitations  and  the  conclu¬ 
sions  await  verification  by  longitudinal  replication  of  the 
study.  The  model  and  the  outputs  both  appeared  to  be 
useful.  Similar  yearly  analyses  were  recommended  to  the 
Ministry  as  relatively  easy  and  inexpensive  to  conduct. 


. 


Bibliography 


Accounting  instructions  for  maintained  and  assisted  in¬ 
stitutions  .  Nairobi:  Ministry  of  Education,  1975. 

Bezeau,  A.  The  relationship  between  trade  practice  and 

training  practice  in  motor  vehicle  repair.  Unpublished 
master's  thesis.  University  of  Alberta,  1971. 

Conant,  E.H.  Teacher  and  paraprof essional  work  producti¬ 
vity.  Lexington:  D.C.  Heath  and  Company,  1973. 

Fennel,  B.H.  An  analysis  of  the  variations  among  unit 

costs  of  the  schools  of  the  cost  analysis  research  pro¬ 

ject  .  Unpublished  master's  thesis,  University  of 
Alberta,  1972. 

Financial  orders.  Nairobi:  Kenya  Government  Printer, 
1968. 

Gulko ,  W.W.  Program  classification  structure  preliminary 
edition  for  review.  (Technical  Report  13) .  Planning 
and  Management  Systems  Division  Western  Interstate  Com¬ 
mission  for  Higher  Education,  1970. 

Hull,  L.E.  Pitfalls  in  the  use  of  unit  cost  studies. 
Journal  of  Higher  Education,  1961,  24,  372  -  378. 


Knezevich,  S.J.  Resource  management  and  educational  logi¬ 
stics.  In  W.E.  Gauerke  &  J.K.  hi ldrese  (Eds.),  The 
Theory  and  Practice  of  School  Finance.  Chicago:  Rand 
McNally  and  Company,  1967. 

Kyros ,  W. ,  &  Downey,  G.F.  Field  test  results  of  the  MISOE 
program  cost  accounting  system  for  occupational  pro¬ 

grams  .  (Census  Data  System  Document  No.  10) .  Boston: 
Massachusetts  State  Department  of  Education,  1975. 

(ERIC  Document  Reproduction  Service  No.  ED  115  866) . 

Levin,  B.,  &  Muller,  T.  The  financing  of  schools  in 
Minnesota.  Washington,  D . C .  :  The  Urban  Institute, 

April  7~T9 73. 

Mandel,  A.S.  Resource  distribution  inside  school  dis¬ 
tricts  .  Lexington,  Massachusetts:  D.C.  Heath  and  Com¬ 
pany,  1975  . 

Meek,  J.C.  Unit  cost  analysis  of  the  implementary  expendi¬ 
tures  in  an  urban  school  system.  Unpublished  master's 
thesis.  University  of  Alberta,  1972. 


- 


63 


Mort,  P.R.,  W.C.  Reusser ,  &  J.W.  Polley.  Public  school 
finance:  its  background,  structure  and  operation. 

New  York:  McGraw-Hill  Book  Company,  Inc.  19  60"~ 

Myroon ,  J . L .  Unit  cost  analysis  of  the  education  expendi¬ 
tures  of  the  county  of  Thorhild  1967-1968 .  Unpub 1 i shed 
master's  thesis.  University  of  Alberta  ,~T9  7 1 . 

Osburn,  D.D.,  &  Goishi,  F.H.  An  analysis  of  factors  in¬ 
fluencing  costs  among  area  vocational  schoo Is . 

Planning,  programming,  budgeting  system  manual . 

Los  Angeles:  California  State  Department  of  Education, 
1970. 


Riffel,  J.A.  ,  Watts,  II. N.,  &  Hudson,  J.  Program  accounting 
and  budgeting  in  Alberta:  retrospect  and  prospect . 

Edmonton:  Human  Resources  Research  Council,  1972. 

Shagren,  U.R.  &  Meek,  J.C.  Program  accounting  handbook:  a 
supplement  to  the  Program  Accounting  and  Budgeting 

Manual .  Edmonton:  Department  of  Education,  Government 
of  Alberta,  1972. 

Topping,  J.R.  Cost  analysis  manual  field  review  edition 
technical  report  No.  45.  Boulder:  National  Center  for 
Higher  Education  Management  Systems  at  Wiche,  1974. 

Treleaven,  N.E.  Unit  cost  analyses  of  counties  of  Lacombe 
and  Mountain  View.  Unpublished  master's  thesis, 
University  of  Alberta,  1971. 

Vaizey,  J. ,  &  Chesswas ,  J.D.  The  costing  of  educational 
plans .  Paris:  UNESCO  International  Institute  for  Edu¬ 
cational  Planning,  1967. 

Ziemer,  G. ,  Young,  M. ,  &  Topping,  J.  Cost  finding  prin¬ 
ciples  and  procedures  preliminary  field  review  edition 
technical  report  No.  26.  Boulder:  The  National  Center 
for  Higher  Education  Management  Systems  at  Wiche,  1971. 

Zymelmen,  M.  Cost  effectiveness  of  alternative  learning 
technologies  in  industrial  training  --  a  study  of 

in-plant  training  and  vocational  schools.  (Bank  Staff 
Working  Paper  No.  169).  Washington:  International  Bank 
for  Reconstruction  and  Development,  1973. 


i 


■ 


' 


f 


■ 


. 


■ 


G  9 


APPENDIX  A 

Kenya  Technical  Education  Programme 

Introduction 

This  programme  was  developed  in  Kenya  after  trials  of 
a  number  of  other  approaches.  In  1975  the  programme  had 
been  started  in  nine  schools  and  this  number  was  expected 
to  rise  to  at  least  twelve. 

The  unpredictable  nature  of  labour  requirements  during 
Kenya's  rapid  development  and  the  fickle  manner  in  which 
economic  pressures  affect  these  requirements  were  prime 
factors  influencing  the  design  of  the  programme.  The 
format  of  this  four  year  course  provided  for  an  output  of 
manpower  that  was  not  narrowly  skilled  but  possessed  a  high 
degree  of  " trainability" .  The  graduates  obtained  (a)  a 
sound  core  of  five  E.A.C.E.*  level  academic  subjects,  (b)  a 
general  background  in  either  engineering  or  building 
trades,  and  (c)  one  year  of  intensive  skill  training  in  a 
specialist  area.  The  academic  core  was  intended  to  give 
the  student  the  competence  in  language,  mathematics,  and 
science  requisite  to  further  technological  training.  The 
general  trade  experiences  we re  intended  to  give  the  student 
a  working  knowledge  of  the  broad  trade  area  (either  buil¬ 
ding  or  engineering)  so  that  he  could  relate  to  it  intelli¬ 
gently  and  appreciate  the  scope  of  his  involvement.  This 

*  "East  African  Certificate  of  Education"  -  comparable  to 
British  " 0"  level. 
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general  background  was  developed  in  Forms  I  to  III  and 
provided  the  student  with  a  sound  basis  for  making  his 
choice  of  specialist  training  in  Form  IV.  The  specialist 
skill  training  was  carried  out  during  the  fourth  year  of 
the  programme.  Finals  were  offered  in  mechanical,  elec¬ 
trical,  automotive,  and  agricultural  mechanics  in  the 
Engineering  Schools.  A  specialist  year  for  welders  and 
draftsmen  was  anticipated  for  the  future.  Finals  were 
offered  in  carpentry/ joinery ,  plumbing  and  masonry  in  the 
Building  Schools, 

The  graduates  of  the  Technical  Education  Schools  had 
the  following  opportunities : 

1)  to  enter  employment  directly. 

2)  to  enter  employment  and  be  sponsored  to  a 
Ministry  of  Labour  programme  for  craft  or 
technician  certification.  Usually  a  credit 
of  up  to  two  years  was  granted  towards  this 
indenture  on  the  basis  of  the  technical 
school  training  thus  shortening  considerably 
the  time  required  to  gain  full  trade  certi¬ 
fication  . 

3)  to  enter  employment  and  be  sponsored  to 
technician  training  at  the  polytechnics  or 
other  higher  level  institutions.  Here  the 
student  was  well  qualified  because  of  an 
initial  technical  background  and  a  sound 
academic  core. 

4)  to  sponsor  himself  for  further  training  at 
one  of  the  Harambee  Technical  Institutes 
which  offer  continuing  higher  level  courses 
without  employer  sponsorship. 

5)  to  carry  on  to  Form  V  and  VI  with  the  hope 
of  entering  the  Faculty  of  Engineering  at 
University.  (The  potential  of  this  route 
was  being  tested  in  1975  by  2  classes  at 
Mombasa  Polytechnic) .  It  was  hoped  to  pro¬ 
vide  an  opening  for  approximately  fifty  of 
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the  most  outstanding  graduates  of  the  tech¬ 
nical  schools  each  year  to  enter  Forms  V  and 
VI  and,  potentially,  carry  on  to  a  techni¬ 
cally  biased  university  degree. 

Details  of  The  Technical  Education  Programme 

Prior  to  1972  the  Technical  Education  Programme  varied 
almost  from  year  to  year  as  the  schools  opted  for  a  variety 
of  City  and  Guilds  of  London  courses  and  paid  little  atten¬ 
tion  to  academic  offerings.  In  19  7  2  the  programme  v/as  ex¬ 
tended  to  four  years  and  the  courses  incorporated  into  the 
E.A.C.E.  The  time  allocations  were  as  shown  in  Figure  23* 
One  credit  toward  the  East  African  Certificate  of  Education 
was  awarded  for  each  of  the  subjects  offered  in  Form  IV. 

The  programme  for  all  students  w as  common  in  Forms  I 
and  II.  At  the  end  of  Form  II  the  students  opted  for 
specialization  in  either  the  Engineering  Trades  Courses  or 
the  Building  Trades  Courses.  Form  III  consisted  of  techno¬ 
logy  and  general  practical  experience  in  all  of  the  trade 
areas  in  either  the  Building  Trades  or  the  Engineering 
Trades.  Form  IV  consisted  of  technology  and  practical 
skill  development  in  one  area  of  specialization.  This 
specialization  w as  in  one  of  either  Mechanical,  Electrical, 
Automotive  or  Agricultural  Mechanics  in  the  Engineering 
Trades  and  either  Carpen try/ Joinery ,  Masonry,  or  Plumbing 
in  the  Building  Trades. 

The  selection  at  the  end  of  Form  II  was  based  on  the 
student’s  performance  in  Forms  I  and  II,  the  Headmaster's 
recommendation  and  the  student's  preference. 


. 
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SUBJECT 


E. A.E.C. 

GROUPING 


PERIODS  PER  WEEK 


Mathematics 

IV 

Science  for 

Technical  Students 

V 

English 

I 

Kiswahili 

III 

History 

II 

Geography 

II 

Technical  Drawing 

VII 

Woodwork 

— 

Metalwork 

— 

Building  or  Enginee¬ 
ring  Technology 

VII 

Building  or  Enginee¬ 
ring  Applications 

VII 

7 


8 


5 


3 

3 

3 

5 

5 


8 


3 

5 


14 


TOTAL 


45 


45 


Figure  24 
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TECHNICAL  EDUCATION  PROGRAMME 


a  * 


The  follov/ing  were  the  programme/school  combinations 
for  1975. 

Kabete 

Forms  I  to  IV  Basic  Engineering  Trades  with  Mecha- 


nical,  Automotive  and  Electrical  Op¬ 
tions.  Basic  Building  Trades  with 
Carpentry /Joinery ,  Masonry,  and  Plum¬ 
bing  options  were  slated  to  begin  in 
1976. 

Kaiboi 

Forms  I  &  II 
only 

Common  Program  with  Basic  General  Shop- 
work.  Form  III  was  slated  to  begin  in 
1976  . 

Kisumu 

Forms  I  to  IV 

Basic  Engineering  Trades  with  Mecha- 
nical,  Automotive  and  Electrical  Op¬ 
tions  . 

Machakos 

Forms  I  to  IV 

Basic  Engineering  Trades  with  Mecha- 
nical,  Automotive,  and  Electrical  Op¬ 
tions  . 

M awe go 

Forms  I  &  II 
only 

Common  Program  with  Basic  General  Shop- 
work . 

Meru 

Forms  I  to  IV 

Basic  Building  Trades  with  Carpentry/ 
Joinery,  Plumbing,  and  Masonry. 

Rift  Valley 
Forms  I  to  IV 

Basic  Engineering  Trades  with  Mecha- 
nical  Electrical  and  Automotive  Op¬ 
tions  . 

Sigalagala 
Forms  I  to  IV 

Basic  Building  Trades  with  Carpentry/ 
Joinery,  Masonry,  and  Plumbing  Options. 

(NOTE:  This  school  was  just  phasing  in 

the  programme.  Therefore,  only 
the  1974  Form  I  intake  had 
started  the  programme.) 

Thika 

Forms  I  to  IV 

Basic  Engineering  Trades  with  Mecha- 
nical,  Electrical,  Automotive  and 
Agricultural  Mechanics  Options. 
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Class  Size  and  Subject  Period  Breakdown 

The  following  conditions  plus  the  period  allocations 
Figure  24  represented  the  optimum  programme  situation 
which  was  to  be  implemented  as  early  as  staff  and  facili¬ 
ties  permitted.  These  conditions  were  deemed  essential  to 
the  achievement  of  the  full  potential  of  the  Technical 
Education  Programme  and,  as  such,  formed  the  basis  of  the 
capital  and  curricular  development  work  for  future  years. 

Period  allocations.  In  all  Forms  the  class  size  was 
to  be  36  for  classroom/drawing  room  periods  and  18  for 
workshop/science  lab  periods.  Science  was  conducted  appro¬ 
ximately  2  periods  per  week  in  the  classroom  and  4  periods 
per  week  in  the  laboratory.  The  Basic  Engineering  Trades 
Course  and  the  Basic  Building  Trades  Course  periods  were 
apportioned  in  the  following  manner:  (a)  Forms  I  and  II 

received  a  commom  programme  consisting  of  8  periods  per 
week  practical  (4  wood  and  4  metal)  plus  2  periods  per  week 
theory  (1  wood  and  1  metal) . 

E.A.C.E.  Basic  Engineering  Trades  Applications.  This 
course  was  allocated  14  periods  per  week :  7  periods  Mecha¬ 

nical,  3  periods  Electrical,  and  4  periods  Automotive  or 
Agricultural  Mechanic. 

E.A.C.E.  Basic  Engineering  Trades  Technology .  This 
course  was  allocated  3  periods  per  week,  1  period  each  of 
Mechanical,  Electrical,  and  Automotive. 
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FORM 

I 

II 

III 

ENG. 

IV 

ENG. 

III 

BUILD. 

IV 

BUILD. 

CLASSROOM 

30 

30 

22 

22 

22 

22 

SCIENCE  LAB 

8 

8 

8 

8 

8 

8 

JUNIOR 

WOODSHOP 

8 

8 

-  , 

- 

- 

- 

JUNIOR 

METALSHOP 

8 

8 

- 

- 

- 

- 

DRAWING 

OFFICE 

3 

3 

5 

5 

5 

5 

MECHANICAL 

WORKSHOP 

- 

__ 

10 

20 

- 

- 

WELDING 

WORKSHOP 

- 

- 

4 

8 

- 

- 

ELECTRICAL 

WORKSHOP 

- 

- 

6 

28 

- 

- 

AUTOMOTIVE 

WORKSHOP 

- 

- 

8 

28 

- 

- 

AGRIC.  MECH. 

WORKSHOP 

- 

— - 

8 

28 

- 

- 

MULTI -PURP. 

WORKSHOP 

- 

J 

- 

- 

- 

PLUMBING 

WORKSHOP 

- 

- 

8 

28 

CARP. /JOIN. 
WORKSHOP 

_ 

- 

— 

12 

28 

MASONRY 

WORKSHOP 

- 

- 

- 

- 

8 

28 

TOTAL  PER 

STUDENT 

45 

45 

45 

45 

45 

45 

TOTAL  TUITION 

TIME 

57 

57 

63 

63 

63 

63 

Figure  25* 
TECHNICAL  SCHOOL 


FACILITIES  REQUIREMENTS  PER  STREAM  PER  COURSE 
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E.A.C.E.  Basic  Building  Trades  Applications.  This 
course  v/as  allocated  14  periods  per  week:  6  periods  Car¬ 
pentry/Joinery,  4  periods  Plumbing,  and  4  periods  Masonry* 

E.A.C.E.  Basic  Building  Trades  Technology .  This 
course  was  allocated  3  periods  per  week ,  1  period  per  week 
in  each  of  Carpentry /Joinery ,  Plumbing  and  Masonry. 

Form  IV.  The  fourth  year  of  the  Technical  Programme 
consisted  of  14  workshop  periods  per  week  in  one  specialty 
option  of  either  the  Basic  Engineering  Trades  Applications 
Course  or  the  Basic  Building  Trades  Applications  Course. 
Three  periods  per  week  were  required  in  the  corresponding 
technology  course. 
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Kenya  Technical  Sc bools 
Unit  Cost  Analysis 

PROFESSIONAL  STAFF  SALARY  -  COST  PER  OPTION 


SCHOOL 

OPTION 


Name 

Total 

Teaching 

Load 

P.P.W.  In 
Option 
(Form  IV) 

Total 

Salary 

Allocable 

Cost 

TOTAL 

SCHOOL 

OPTION 


Name 

Total 

Teaching 

Load 

P.P.W.  In 
Option 
(Form  IV) 

Total 

Salary 

Allocable 

Cost 

TOTAL 

* 

Kenya  Technical  Schools 
Unit  Cost  Analysis 


INSTRUCTIONAL  MATERIALS  EXPENDITURES  -  1975 

SCHOOL 


Option 
(Form  IV) 

No .  of 

Students 

Materials  Expenditures 

Unit 

Cost 

Actual 

Recorded 

Estimated 

Total 

Materials  costed  above  must  be  only  those  that  were  used  for  or  by 
the  Form  IV  students  in  the  above  option. 

Where  actual  recorded  costs  of  materials  were  available  for  mate¬ 
rials  used  exclusively  in  Form  IV  the  amounts  should  be  entered  under 
"Actual  Recorded".  For  materials  and  supplies  which  were  partially 
used  by  Form  IV  the  Formi  IV  portion  must  be  estimated  and  placed  in  the 
appropriate  column. 

Common  stationery  items  as  used  in  most  classes  (i.e.  paper,  ink, 
notebooks,  pencils,  erasers,  etc.)  should  not  be  included.  Samples  of 


items  which  must  be  in 

Mechanical 

-  all  metal  stock 

-  all  fasteners 

-  tools  with  a  single 
item  value  of  less 
than  1000/-  pur¬ 
chased  in  1975 

-  blades,  drills, 
files 

-  lubricants 


Carpentry/ Joinery 

-  wood,  synthetic 

-  fasteners,  glue 

-  blades,  drills, 

-  tools  with  an  item 
of  less  than  lOOO/- 
purchased  in  1975 

-  finishes 

-  solvents,  brushes 


luded  are: 

Electrical 

-  wire,  cable,  conduit  - 

-  terminals,  switches,  - 
fittings 

-  gas  for  torches 

-  solder  - 

-  tools  with  a  single 
item  value  of  less 
than  1000/-  pur¬ 
chased  in  1975 

-  blades,  drills, 

-  nails,  screws,  bolts  - 

-  fasteners 

Plumbing 

-  pipes,  fittings 

-  tools/equipment  with  - 
an  item  value  of 

less  than  1000/- 
purchased  in  1975 

-  lead,  solder 

-  welding  supplies 

-  sheet  metal 

-  solvents 


Automotive/Ag .  Mech. 
spare  parts 
petrol,  solvent,  oil, 
grease 

gasket  material 
tools  with  an  item 
value  of  less  than 
1000/-  purchased  in 
1975 

patches,  tubes,  tires 
screws,  bolts 
files,  blades,  drills 
wire,  terminals 

Masonry 

bricks,  blocks,  stone 
sand,  gravel,  ballast 
tools/equipment  with 
an  item  value  of  less 
than  lOOO/-  purchased 
in  1975 

blades,  drills,  files 
hoses,  pails 
cement,  lime 


■ 


■ 


79 


Kenya  Technical  Schools 
Unit  Cost  Analysis 

MAINTENANCE  AND  REPAIR  EXPENDITURE  PRORATION 

19  7  5 

SCHOOL 


Dept . 
Option 

No .  of 
Wkshops 

1 

Total  P.P.w. 
Workshops 
Timetabled 

2 

P.P.W. 

Workshops 
Used  for  Form 
IV  Option 

3 

%  Time 

4 

To  tal 
&  R.  Exp. 
For  Dept . 

5 

Prorated 

M.  &  R. 
Expend . 

6 

Mech . 

Elec . 

Auto . 

Ag.  M. 

Carp/J. 

Plum. 

Masonry 

Notes : 

Columns  1,  2,  and  3  should  be  completed  by  the  relevant  Department 
Heads . 

Column  1  -  simply  count  the  number  of  workshops  used  by  the 
department . 

Column  2  -  count  the  number  of  periods  per  week  each  work¬ 
shop  included  in  Column  1  was  timetabled  for  use. 

Add  these  and  enter  the  total . 

Column  3  -  count  the  number  of  periods  per  week  each  work¬ 
shop  included  in  column  1  was  used  for  Form  IV 
instruction.  Add  these  and  enter. 


Columns  4,  5,  6  will  be  completed  by  the  accountant. 


■ 


Kenya  Technical  Schools 
Unit  Cost  Analysis 

TECHNICAL  SUBJECT  OPTION  EXPENDITURES 

BY  SCHOOL 


UNIT  COSTS  OPTION  -  Mechanical 


OPTION 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAINTA. 

TOTAL 

UNIT  COST 

Thika 

Machakos 

Rift  Valley 

Kisumu 

Kabete 

UNIT  COSTS  OPTION  -  Electrical 


SCHOOL 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAINTA. 

TOTAL 

UNIT  COST 

Thika 

Machakos 

Rift  Valley 

Kisumu 

Kabete 

( 

' 

/ 


Kenya  Technical  Schools 
Unit  Cost  Analysis 


TEC HNICAL  SUB JECT  OPTION  EXPENDITURES 

~ BY  SCHOOL 


UNIT  COSTS  OPTION  -  Automotive 


SCHOOL 

ENROLLMENT 

PROF . 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAI  NT  A. 

TOTAL 

UNIT  COST 

Thika 

Machakos 

Rift  Valley 

Kisumu 

Kabete 

UNIT  COSTS  OPTION  -  Ag .  Mechanical 


SCHOOL 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAINTA. 

TOTAL  . 

UNIT  COST 

Thika 

UNIT  COSTS  OPTION  -  Carp/ Join. 


SCHOOL 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAINTA. 

TOTAL 

UNIT  COST 

Meru 

Kabete 

r 

Kenya  Technical  Schools 
Unit  Cost  Analysis 


TECHNICAL  SUBJECT  OPTION  EXPENDITURES 

BY  SCHOOL 


UNIT  COSTS  OPTION  -  Plumbing 


SCHOOL 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAI NT A. 

TOTAL 

UNIT  COST 

Meru 

Kabete 

UNIT  COSTS  OPTION  -  Masonry 


SCHOOL 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAINTA. 

— 

TOTAL 

UNIT  COST 

Meru 

Kabete 

Kenya  Technical  Schools 


UNIT  COST  ANALYSIS 


VOTE  HEAD 


School 

Expenditure 

K.Shs. 

No.  of 

Students 

Unit 

Cost 

Meru 

Thika 

Machakos 

Rift  Valley 

Kisumu 

Kabete 

TOTALS 

VOTE  HEAD 


School 

Expenditure 

K.Shs. 

No .  of 

Students 

Unit 

Cost 

Meru 

Thika 

Machakos 

Rift  Valley 

Kisumu 

Kabete 

TOTALS 

. 


Kenya  Technical  Schools 


Unit  Cost  Analysis 


SCHOOL 

GENERAL  INFORMATION  SURVEY 
1975  ENROLLMENT  -  TOTAL 


FORM  1 

FORM  3  BUILDING 
FORM  4  OPTIONS 
Mechanical 
Electrical 
Automotive 
Ag.  Mech. 


FORM  2 

FORM  3  ENGINEERING 


Carp. / Join . 

Plumbing 

Masonry 


E STABLISHMENT  197  5 

Professional  (b)  Subordinate/ Support 

Headmaster  _  Bursar  Security 

Deputy-Head  _  Technicians  _  Cleaners 

Teachers  _ _  Artisans  Drivers 

Other  (specify)  Dresser  _  Caterer/ess 

_  _  Storekeeper  Cooks 

_  Groundsmen  _ 

_  _  Others  (specify) 


Non-Teaching  Professional:  List  all  teachers  including  any 
Headmaster  or  Deputy  Head  who  were  not  regularly  scheduled  to 
teach . 


Name 


Duties 


. 


' 


. 
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General  Information  Survey  -  cont'd. 

III.  STAFF  VACANCIES 

(a)  PROFESSIONAL  STAFF  VACANCIES  -  Complete  a  separate  form  for  each 
position  which  was  wholly  or  partially  vacant  in  1975. 

Position  _ _ _  ' 

No.  of  Months  Vacant 

ALLOCATED  DUTIES  WOULD  DURING  THE  PERIOD  OF  VACANCY 

HAVE  BEEN  THESE  DUTIES  WERE 

Performed 
by  a  Specially 
Employed 
Substitute 


Other  ( specify  and  esti- 
rnate  hours  per 
week) 


Course  Level 


Periods 
Per  week 


Left 

Unattended 


Carried 
by  Other 
Staff 


(b)  SUBORDINATE/SUPPORT  STAFF  -  Complete  the  following  information 
about  all  wholly  or  partially  vacant  positions  in  1975. 


Position 


Annual  Salary 

Range  for  Position 

KE  . 

to  K£. 

K£  . 

to  K£  . 

* 

m 

• 

1 

to  K£  . 

K£  . 

to  K£ . 

K£  . 

to  K£. 

rn 

1 

to  K£. 

* 

m 

t 

1 

to  K£. 

* 

m 

• 

1 

to  K£. 

K£  . 

to  KE. 

No.  of  Months 


Vacant 


' 
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Kenya  Technical  Schools 

Unit  Cost  Analysis 
• — - - - - - — - - . - - - 


SCHOOL  _ _ 

TEACHING  STAFF  WORKLOAD  SURVEY 

Complete  the  following  information  for  each  staff  member  including 
Headmaster  and  Deputy  Head  who  taught  regularly  on  the  timetable  in 
1975. 

NAME  :  .  DEPARTMENT  . 

NO.  OF  MONTHS  ON  STAFF  IN  1975  (inclusive  of  school  holidays) 


SALARY  CLASSIFICATION 
ANNUAL  SALARY  K£ .  ... 
OTHER  ASSIGNED  DUTIES 


3. _ _ 

4  .  _  _ 

5. _ ___  _ 

TOTAL 


SUBJECTS 

TAUGHT 


LEVEL 


PERIODS 

PER 

WEEK 


1. 

2. 


SCHOOL  _ 

Complete  the  following  information  for  each  staff  member  including 
Headmaster  and  Deputy  Head  who  taught  regularly  on  the  timetable  in 
1975. 

NAME :  .  DEPARTMENT  . . . 

NO.  OF  MONTHS  ON  STAFF  IN  1975  _  (inclusive  of  school  holidays) 


SUBJECTS 

TAUGHT 


1. 

2. 

3. 

4. 

5. 


PERIODS 
LEVEL  PER 
WEEK 


SALARY  CLASSIFICATION 
ANNUAL  SALARY  K£ .  ... 
OTHER  ASSIGNED  DUTIES 


. 


' 


. 


Kenya  Technical  Schools 
Unit  Cost  Analysis 


TECHNICAL  SUBJECT  OPTION  EXPENDITURES 
SCHOOL  SUMMARIES 


EXPENDITURE/UNIT  COST  SCHOOLS 


OPTION 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAI NT A. 

TOTAL 

UNIT  COST 

EXPENDITURE/UNIT  COST  SCHOOLS 


OPTION 

ENROLLMENT 

PROF. 

SALARIES 

INSTR. 

MATERIALS 

REPAIR 

&  MAI NT A. 

TOTAL 

UNIT  COST 

. 

. 

f 

